This inhibitory effect of PD 123319 seems to be exerted by blocking the influx of both Na + and Ca 2+ through their voltage-dependent channels into the rat adrenomedullary chromaffin cells as well as by reducing the Ca 2+ release from its cytoplasmic calcium store, which may be relevant to AT 2 receptor blockade. Based on these present data, it is thought that PD 123319 has different activity from previously known AT 2 antagonist activity in the perfused adrenal medulla, and that AT 2 receptors may be involved in the rat adrenomedullary CA secretion. It has been found that angiotensin II (Ang II) is the principal effector hormone of the renin-angiotensin system, a system that plays a major role in the control of peripheral vascular resistance, blood pressure, and fluid and electrolyte homeostasis. Ang II is known to exert its actions through at least two major subtypes of receptors, Ang II Subjects and methods
Introduction type 1 (AT 1 ) and type 2 (AT 2 ) receptors, which are localized on the surface of plasma membrane of various tissues throughout the body. [1] [2] [3] [4] [5] Ang II is a secretogogue for secretion of catecholamines (CA) that is believed to be mediated through inositol-1,4,5-triphosphate (IP 3 ) production by AT 1 . 6,7) Indeed, it has been shown that Ang II-induced CA release is mediated by AT 1 in the rat adrenal medulla. 6 ) AT 1 -mediated phospholipase C activation and subsequent IP 3 formation may increase cytosolic Ca 2+ levels by releasing Ca 2+ from intracellular storage, with subsequent activation of CA release. 7) Moreover, it has been found that addition of IP 3 to permeabilized bovine chromaffin cells releases intracellular Ca
2+
. 8 ) Also, addition of Ca 2+ to permeabilized bovine chromaffin cells was reported to cause CA secretion. 9) In the adrenal medulla, Ang II increases the basal CA output through the activation of AT 1 receptors either in vitro 1, 10, 11) or in vivo. 12) However, a number of previous studies have shown that the selective blockade of AT 1 receptors did not abolish the increase of Ang II-evoked CA secretion in adrenal medulla. 6, [12] [13] [14] These observations suggest the existence of additional mechanisms other than those mediated through AT 1 receptors. Generally, both AT 1 and AT 2 Ang II receptors are expressed in the adrenal medulla. In the rat, AT 2 receptors predominate, AT 1 receptors representing only 5%
to 10% of the total number of Ang II receptors. 15, 16) In fact, AT 2 is also abundantly expressed in the adrenal medulla of adult rats. 17, 18) Previous studies have demonstrated that the CA-releasing effect of Ang II is mediated primarily via the activation of AT 2 receptors in adrenal medullary fragments isolated from the rat adrenal gland, 19, 20) and also in cultured porcine adrenal medullary chromaffin cells. 21) In contrast, it has been suggested that the AT 2 agonist, CGP 42112, inhibits CA biosynthesis through a decrease in cyclic guanosine monophosphate (cGMP) production in cultured porcine adrenal medullary cells. 22) AT 2 
24)
Subjects and methods
Experimental procedure
All procedures involving animal experiment were approved by the committee of experimental animals, Chosun University School of Medicine. Male Sprague-Dawley rats, weighing 250 to 350 g, were anesthetized with thiopental sodium (50 mg/kg) intraperitoneally. The adrenal gland was isolated by the methods described previously. 25) The abdomen was opened by a midline incision, and the left adrenal gland and surrounding area were exposed by the placement of three-hook retractors. The stomach, intestine and portion of the liver were not removed, but pushed over to the right side and covered by saline-soaked gauge pads and urine in bladder was removed in order to obtain enough working space for tying blood vessels and cannulations.
A cannula, used for perfusion of the adrenal gland, was Perfusion of the gland was started, making sure that no leakage was present, and the perfusion fluid escaped only from the slit made in adrenal cortex. Then the adrenal gland, along with ligated blood vessels and the cannula, was carefully removed from the animal and placed on a platform of a leucite chamber. The chamber was continuously circulated with water heated at 37°C ± 1°C.
Perfusion of adrenal gland
The adrenal glands were perfused by means of peri- and the final pH of the solution was maintained at 7.4 to 7.5. The solution contained disodium ethylenediamine tetraacetate (10 μg/mL) and ascorbic acid (100 μg/mL) to prevent oxidation of catecholamines.
Drug administration
The perfusions of Ang II (10 
Collection of perfusate

Statistical analysis
The statistical difference between the control and pre- 31) and CA release, 32) it was of interest to examine the effect of PD 123319 on Bay-K-8644-evoked CA secretion from the perfused rat adrenal glands. Bay-K-8644 It has also been found that CGP 42112 affects AT 2 receptors in tissues with a highly heterogeneous distribution of receptor subtypes by virtue of its high affinity, high selectivity, low nonspecific binding, and high stability. 40, 41) CGP 42112 is considered to be a selective AT 2 agonist. 37) However, unlike PD 123319, the pharmacological activity of CGP 42112 is likely to vary depending on tissues and species studied. For example, CGP 42112 has been claimed to act as a full AT 2 agonist in intact PC12W cells 42) and in the rat adrenal medullary fragments in vitro. 19) However, in this work, the findings that simultaneous perfusion of PD 123319 plus to obtain an appropriate CA response, 19) while adrenal medulla tissues studied in vivo are affected when exposed to Ang II for only 1 minute at an infusion rate of 0.5 mL/min 12, 23) and also the perfused rat adrenal gland increased the CA release when exposed to Ang II for only 1 minute at an perfusion rate of 0.31 mL/min. 46) Furthermore, the distinctive reactivity of such tissues may differ among species. In the present stud, it has been demonstrated that adrenal CA release evoked by Ang II as well as cholinergic stimulation and direct membrane depolarization is rather potently inhibited in the coexistance of PD 123319 and CGP 42112.
Takekoshi et al. 22) have shown that CGP 42112 (AT 2 agonist) reduces both TH-enzyme activity and TH-synthesis biosynthesis in cultured porcine adrenal medullary cells and that these inhibitory effects could be mediated by decrease of cGMP production. Because CGP 42112
is highly selective to AT 2 receptors with low nonspecific binding, 40, 41) it is plausible that the CGP 42112-induced 
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